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^*Hr u o V ^^" ^-Sfl^ oB^A] #<^S?i^ i£sHl 71°]*); M3E ^ 

£ 2 



26-3 



1020020079637 #^ 2003/6/3 

{Method for calibrating bone mineral density index variation and storage medium for 
storing program of executing the same} 

5L 2^ c>^^ i^Hfr ^ji^d ^cM: #^5L iL^ aj-^ofl 

£ 3£- o> 3 ^ ^ <^^§ £ a1*}- S^olcf. 

£ 4^r o>^^ 5.^3^ <iH# S^ltr S^olcf. 

£ 5tt IH^I^ <^^ 1# £^om. 

£ 6^ o>a.^ ^ ^ W^iEr jg^^- i^fe- ofl^Al o^ 1# tr^^v £ 

£ 8-& ^M^lir ^l^r ^ zLefloj ^-^Tfll- JEAltt 

^i^tr ^^^^ <iHlAl.£olcK 
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1020020079637 #^ <^*}: 2003/6/3 

£ 10^ £ 9S) t> / <HH^ ^ ^K^[ 4^ ^31 °1 31 13 2.^1 

11 : 3r*l 12 : ^ 7]^#*1 

13 : iLS 7l^^-^l 14 : nM2S HS^I]^ 

a. ^o. ojl^A] ^^-o. ol-g-^r}^ #^5L# ^^jt^ ^ n jj > 031^ ^ eg 3.^0) 

#*W^8: #^o] ^ ^ tfl£]Jf- 1-^, 

M ^ ^^Rr ^^<el ^Eflolcf. ^til^ O.S U^g: *^7 r 

7l^>5l^ # ^ 7l^o] ^^tt Bfl^7l O]*^ 0^0. ^cf^o] ^ H]c 7 |. o>^ 
^Cf. ZLe^q-, <^tf Jl^^-S. S)4A]7l^ ^Cf. tcJ-Bj-A-l, ^- 

^ °-S^r QCT(Quantitative Computed Tomography), 
DEXA(Dual Energy X-ray Absorpt iometry) , ^-g-^r #^5. 7fl^7l ^o] 014. 
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1020020079637 #^ °J7>: 2003/6/3 

QCTfe bb]£] 3*>€ <34* ^ &6]x\ t subcortical bone)4 §H^# 

(trabecular bone)^ #^£.1- ^-el^H ^l^tl" *r 51-8: ^4 4M4, fs] o>*J 
-^44 <i44 51^ 4^°1 $14. °l^tr ^oflS. 1:^4^1 QCT ^]^\ 7>^o] 4^ 

34 wj-^^S. 4-§-47H^r ^ 4 <*o] 4^4. 

DEXA^r QCH «14^ #wl 7>3°1 ^^*>ji f 444 ^a}^o) ^jl, 
^ ^^£7> ^r^H 24€ ^ ^ #4^ ofl ^2] 4 

°l-€-4<^ Ms. ^35:#£* 3144^ 4*1^1, ^s^oi ^4 

4714 QCT, DEXA, 2,44 711^71 ^ ^ o] 51-g-ofljE ^ 

<*\^# <g^gr °144^ #4^ 44 ^ §^£.« ^R^Rr 4^ 4^ 4^ 

*1 4*33^- 514. ol-pr^ tfl^^ ^ ojo] oJj^4 71^-O.S £^3L <&o] 

e4-£ 7^1^^-Hl» 44 ^7> Wl-g-ol 4i^-5|4 *fl4\£ 

7> ^ g *H4#^ 3fl^^o] 7|-^47] nfl£-ol4. S.^ f jtfl^o. 

^4^-^°fl ^Itr #4 7>^ofl 44 444 ^iL« *H^4^ ^4oI 5H _ °> 

4 <a44#°l ^4 4^* ^^4^ 514. 

4*1144, ^4 <34* Ms* ^1^471 ^4 ^ 7]-4 4*?H ^4 si 

53^1, °J4MH ^51 4-g"44 4^°14. °l^£r ^4 <34^ ^^4^6)1 ^ti> 

4^ 4^ 1-4^(^4 ^ ^44^^ lr^^)°l 4^4 Sl 
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1020020079637 ^ <£* }: 2003/6/3 

°l-§-*H ^*>ji7l- ^ °fl, fi^s^ ^sHl 7i<y*v #^3E £ 

#^t!r *M*l-7) ^ ^^o.^i, ^ #^5L iL^Hfr Hj- 

^ A H1 #°Jtl- <^o V i <2tt ^7}1<2}-, (b) #<3€ ^^ E j c|]a> # o) x]^^ 

sfi^o^ cgo^A^ ^ ^Eflo] efl^^- Tfl^Rr c^ls]-, ( C ) (a) ^ (b) N5] 

3]^* #31^, (d) ^ -g-*])^, ^^-#^1 oJl^d S £ ^ 

*\-8r H(G,0,0,0,...)=0* ol^-^o^ cf-g- Aiofl <^ SAj^cf. 

H=H(G, A-Ao, B-Bo, C-C 0> ... ), a ^ t^^^ x}^ #5^, 

CH^#S1 ^1^, A, B, C.^r « <^£] A^ Cf^ M7fl^ 5jL*fl ^ofl^o] 
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1020020079637 2003/6/3 

-g- ZLeflol gflig, Aq Bo C 0 ...^ ^^Itb ^ ^^^1 cfs- M 

7fl^ ^*fl zJ-ZfS] ^^Hl^i m^?sY a, B, C. «■ 

<27> "^"^ S]if^3l32)- o.A>tV <>l-g-*Rr ^O] ojj^ §o} o>afi 

A 1-sH (acrylic polymer), ^eH3]31 ^ ,>|( styrene polymer) ( ofl »g ^ 
(polyethylene), 1-2^5. ^(polypropylene) , 1-eHl^El t]] l-ii) ^ (polyester 
polymer), #elo r Dl = ^ s.^ n}( po i yamide polymer), #e)^-efl^-^l ^ (polyurethane 
polymer) ^o] 7>^s>cf. 

*1^ iL^ H o^# ^^1 7) 7] ^tr H5LZL^ ^?f-B)3_ gi-g- ^ 01^ 

^ ^tg-g- o)^ 7§o_^ ^is}JL 9lSL^\-, o]6\] 740] 



7] 71 ^ tb ^>^-)H Aj^Efl^ £A]S1 ^ #^-£0lcf. 
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1020020079637 <£t\: 2003/6/3 

f>\^°\ Aj^Efl^ 9]^^ 31 °1 3 «■ °g/#^^7l <y#^ #*1(11), 

#Sf7l 71^^1(12,13) ^ ^-71 71^^1(12,13)^ °g/#^ 

#*l(ii)» ^1<H^ ( <8#-i: *1=^» ^>a€ °1 

*1^ ^ iLtf « 0 ^* ^r^^>7l ^^Hl# ^^Kr *MHS 

Hi^H(14)l- ^«lt!:4. 

°J/#^ ^KiDfe = ^#^r <8#3-s>7l 

<^^d ^#i7flui ^-o] 7>^*>ul, <q+# tflAlofl cl^l^ oln^l ^[ji^^^ 

7>(CCD) iE^r ^lSi(CMOS) ^-fofl^ cl^l^ olul^l aj]a-17> ^-71 <y/# 

^ #*kiihi ^ sm. 

71^^1(12,13)^: #H5L ^1^ ^5}- iL^^ ^*Rr Hi 

^a, ^"71-71 t^^a 7>^sr>Cf. 

A o V 7l^ ^ ^1^^# ^^H, *1^ ^ J&tf ^^^7171 H 

^*S^>7ll Sl^C-11, ojsq- ^ nf^-g- i^-^ZL 5^ HS-ZL^^- AV 7 | p}ol 

3.^ HS.^l^(14)ofl\fl^-Al^l ^-Eflofl^ cg^-o. oj f ^ ^1(11)5. <a^*M # 

7l H^ZL^-a- -€*JA171^, ISa^jo] Xl^# ^^jl, 7l^ ^sj- iL^J- 
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1020020079637 #§3 H*}-' 2003/6/3 

o]f>\, 5. 2 ifl*l 51 4» #S*H °VH€ i^-*Hr 

^i, £ 3^1 ova^ ^n}. tfl>£l-(£- ^HHH^b, -£-^)-§- #<3*i- 

<3^M: ^^-W(SIOI). 51 3^ tcfs. o>3^ £Al*V JE^}j7 

^MHMfe 2 ^ ^3-1 sffl^ ^^11- 5L*}f>}51 91^-. °}EL*g2) 60mm x 

30mm °lJI, 60mm^ 40mm ^nf. £ 4^ °\EL% QW] 
IHIS £a)^>ji oicf. 

*fl, ^^13 ^^(kVp)^ <&^& 

^ 50kVp(°l*} ( S§ 

<8#£- ^f-«H <2<H^1 ^^5d <*1^ cH^s]- 

tAS^I ^^-^ ^ ^cf. t^ig olnjx] ^» a>-§-^- ^-fo^ €#^7flui^- o]^} 

^ 4^ &<>1 3^ <3#* "3^-. ^^id ^ nfl, sfl^-s^ ^ 

cfl 200PPI (Pixels Per Inch), A A%^r 8-«lB 256^ r^H^S. ^- ^ &t}. 



t# 3l^*V4(S103). ^1-3.^0] jg-g. neflolefl^ z}-z]- 40mm ^ 60mm ^1 ^^ofl^i 
^olofl ^tb fH?^#€ ^12001-45123^ ^1 oj)^ o>^ D ] - ^ eg 

iT^^H iL^*Rr «o^^- ^Ml^Tfl 7flAl^ ol^H^ «Vt^ 
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1020020079637 Qt\: 2003/6/3 

°fl ^ Jffl^^r ol-g-^j- ^ « 0 V^ ol^ofl ^ ^nl^- o)^ 

<39> 6\^ t ^ ^ igsHM- 3l^W(S105). °1 « 0 vai^- ^1*1 ii^*}^, 

60mm °}3.^3) iL^ ^ sg-g- ZLeiHefl^ A> 40mm <^>a€^ ^ ^ ZLefl^l^ 1 !* 

B^Jl 7}^*}*}. 21 G 0 , A 0 ^ B 0 ^r AA Sf ^^OkVpHH ^ G, A 

% B^H 7}$*}*}. ^5 S^o] ^^>cf^, G, A ^ B^r zj-zj- G 0 , A 0 

^o] ^5).^- ^ c-io^ G, A ^ B^fr AA G 0 , A 0 ^ B 0 ^f ^^1^ ^cf. ZL^c-fl, <3<i 
^ *>^, #^5L ^5|-^(ii=G-Go), G, A-A 0 ^ B-B 0 ^Htt ^Af^j 

<40> n,=H(G, A-Ao, B-B 0 )) (1) 

<«> H^r H(G, 0, 0)# ^tsfe o^^^olrf. cfn>, a. ^XMH^i- o}el% s^o] 2 

<42> ix=H(G, A-Ao, B-B 0 , C-C 0 ,...) (2) 

<43> o5]^a} ^<H1 ^(2)^ ^5. t}^- 27fls] ^ o> 3 ^ol 

3* B-B 0 7> ^7>^>^ 
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1020020079637 #<3 2003/6/3 

H^r #^>^, A-A 0 7> ^7}f>\i£ ^ #7>sfe ^o) Si^o.^, G<H1 wlejieRr 

^IM ^"^^^cf. ^ A o v # **}H -g^* ^.Tg ; Ai(3)^ ^ ^^ai 

< 44 > • n=CiG(C 2 (A-Ao)-(B-Bo)) (3) 

<45> ^7HH ci, c 2 fe -^Hr°14. ^71 ^1(3)°1 <^<d Ir^STi ^SHl 71 

t n ^£ *1^ ^5}-^oicf. 
<46> ol*, _g_ir ^5L ^l^(G)<Hl^i #7l #^5L ^j^U)^- ^^a} ji 

s *1^ ^5)-!- iL4 v W(S107). A# #^5L X|^<>1 ^s}-^ ^eflo] 

<47> Go=G-CiG(c 2 (A-Ao)-(B-B 0 )) (4) 

<48> a> 71 Al(4 )7 |. oij^ Ir^S^i ^SH 7l<y^> A# ^ 40mm ^ 

60mm ^>>3^# °l-g-^M iL^tb ^sHcf. ^^ii 4-g. <y^MH ^}-%-^}7] 

^ ci, c 2) A 0 ^ B 0 « ^*fl*> ^M", A 0 ^ B 0 ^r It 

^r^^CSOkVp)-^^ <*1^ 105] ^Al^j- * ( zl-zl-cq ^a>o]1^ 5^^. A ^ 

B* ^^-^^ Ao ^ b 0 ^ ^t!-^. <$*r ci, c 2 £ 3)^7H1 tj]^ 

**>^ ^^W. ^ ^1^7H1 tfl*>o} lO^Sl ^.g- ^a^I-jl Cl> C2 ^. 

^^7>o| as o^ ^-ol s|^7> S)^ ^o.S ^^tt^-. 2l^7.> 10^-8: tfl^o.^. ^j. 
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1020020079637 #^ <^U]-: 2003/6/3 

ofl^Aj M-cg ^d]]X] 33 CJ ^ 0.005, c 2 ^r 0.72olcf. ^g, c 2 ^r 

ofl^ ^-tilofl tcfe}A^) 0.6-0.8A>ol^| JeL^. 



IL# #^5L ^l^(G)Sl ^HO 
°1*>, ^-o], tH^^-M ^12001-45123^^1 7flAl£lol oi^ <*)i 

3 0> a ^ Jffl^^- ol-g-^t- 7^ ji^ ^-g- ^1 ^a!^ #«Hl 

4. °l ^"f^ iH^lw 5fflB§4 0>H^ ^-g- ^ S;^tVcf(5L 6 

t^^lw m^^r <$\^ <3^M: a.^(calibration)s->7l 3l*H *}-8-3fe- 
^(^lH °l*l*l ^5H^ ^^^m ^^€^^1- SE^ ^ls-i -iJH^I ^) ^1 

J±3^ 5U^. £ 5^1^i^ ol^l- ^ ^Dl^- jffl^o) .goj) 
1- ^*\f>}31 £7^ iH^lilr ^1 ^-g- ^^tl: <*]^d <3^8: °l-§-S> 

a} ^ gig^ *1^(G)£] ^ 5=^1* jL#£olcf. 

^i, ^^1¥ €^4 £^ ^^Jit ^^(S301). 

<^Mt!- IH^I-H" 40mm x 40mm 91 ^*M*§o]ji ^7} 12mm ^1 & 

^ 87fl 9] cjTjll- « 0 VA>Aj- 711^-O.S. 7>^^H ^"71 ^4 #31 

^ M^Itt ^ ^^.S^-Bl 1.5, 3.0, 4.5, 6.0, 7.5, 9.0, 10.5, 12.0mnHc}-. 
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1020020079637 #3 'UA- 2003/6/3 

M3E. ^«V^o.S wttjoj] <3]^ oj-g-^-cf . 

*fl iL^th}(S303). <>\%7\\ <*\^ <^Kg- <£s n ]-^ ojjA 

°1 si tb ^31 ■£ iLo]b tfli^Sl ^1"^ (tangent 

hyperbolic) ^°lcf. , f( t ) = a + b*tanh(c*t+d) ^Efl^ ^>-g-^ 

4^*>^. ^7H, f(t)fe neflo]^, t^r ^nl^-o^ ^l( mm ^) ( a> b, c, 
db AA ^ 34eHi=Hi=k tanh t=-d/c«?I 3* f^AS tfl^ 

tfi^jol o>^cf. n}e^, ^VM-^ tanh tf^fc °l-g-*M ^*Rr ^ s)^^># 

^tf^Hr 47fl ^ H^njE^V &<*H ^ 2)E] cg^ofl 47 fl C-fl O] &\ # *V 

3J*a*0 ^o] 7 |- 0mm ^r^lS-^-Ei 7.5mm<?l ^^1^1 67fl£) 3Mb|s ^*>JI, 

<g^£- ^-o] 7 > 4.5mm<$] #7}]^fEi 12.0mm"?! &H)7\A 6?)\^ z^o]^\s. ^th}. 
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1020020079637 o^ >: 2003/6/3 

*)^-& sfl'ffl^^.-^s^SCLevenberg-Marquardt) ^ #^-8: + ^ 

<S*HH^ ^^41- fi(t), ^ ^ofl^ s)^^ f 2 (t)el- 

3 S)^ 2)^ ^ F(t)S n>-^ t ^ t <= 4>5 ^hoflA^ 

F(t) = fi(t)^. t >= 7.5 ^*HH£r F (t) = f 2 (t)3L 4.5 < t < 7.5 

A ^ F (t> = x*fi(t) + (l-x)f 2 (t)S *J-t}. o^H, x = (7.5-t)/3^.S. ^^tbcf. ^Hr 
F(t)fe ^7ff-^o] 7 l nfl^ofl <*^- F-l(g)^ ^^^o.S. ^£4. o} 7 H, g ^ 

ZLeflo] efl^oicf. o]^] ; oji^a] c^^-o] ^ -2_ e11ol efl^ g ^ 5)^^ F(t) 

1- ol-g-^H 4-§-^- ^-o] g>=F(12)ol^ JS.^^ 255JL, g<= F(0)°1°| 

^ OAS., zl ^ofl^ J±^$r^g- 256*F- 1 (g)/12^ ^^^^S 

£ 9^7 ^ofl cgAj-o] ^oflAlrrojtf. T= go} yj. 

6\] on^A] ^JESf 2]^^ zieflo] efl^s o] =lo^ oi^ofl ojj^Aj * 
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1020020079637 # ^ o^ }: 2 003/6/3 

<3<*jo!j ^lcgo^ ^^^-cf(S305). £ 9°fl ^aJ^s] 3.7]^ 

350x300 ^il°]Jl, ja.^- ^o.^ cg^o] *Vu}. 

^r* ^^W(S307). 5. lQo\) SL 9^ ^<3<3^ f>}^£) l^o) ^ efl o]5)l^ 

t^m. £ HHH arbi.brd.crd^ zj-zj- ji# ja.^ 

^#(ulna) <£^-^ ^ -£ 10^1 ^Tl^H , ^^^H] ^ yj}^ 

e >^- H^l^# ^^>7fl Tfl^Rr 3^ 1:7>^^4. u}-^ , Sjne^jE. H^l = # Tfl 

^-fr Af-g-^tf. o^7H f A>-g-*}^ « 0 V*^ ^JjL^ arbl> crdj 

ziEflojefl^ E^^* iL# b r c,Al ^(interpolation)*}-^ 

ol^o] cf%VAi[p (x ) = c 0 + Cix + C 2 x 2 + C 3 x 3 + C 4 x 4 ]^ ^t^L Af-g-^r].. <^ 7 ] 
*\ C 0) Ci, Qz, C3, C 4 ^ ^DlEiolcf. 

■^^S ifl#«H ^ne^JE. H^2E1« 7fl^tf(S309). 43 .g. ^ d 

(Levenberg-Marquardt) s]^ t^AS ^A^tf. u|]aJ- ^jz]-7> <*jJf^3] ofl 
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1020020079637 ^ 2003/6/3 

H€^c»14. ^7) ^ /£■ S.-E- #(row)S ^^-§>^ 

2] oil H -^e}-^JE. M^| E f 711 ^^4. 

ojefl^oflA-1 «lll5l-g:^ H^l^-» ^Tltb T A# #HJE ^1^(^)1- 7]1^W(S311). °1 
# A oMl^l ^Ji^, #7} # <3<*°] ZL3Hefl*goljAi ^-71 U^h^c 

*l^r ^(5)3f £o) S^^cf. 



<62> -, d 



^4 i n = t>l 



(5) 



<63> 50^ Gi n ^: ^S^Hl 9\% Ml]ZL5^ H^-B7> ^7^^ Zieflojefl^ 

#^51 *1^ G71- v}g_ ^i£olc]-. 
<64> o\q\ ^io s MsL *1^(G)tt £ 2^1 S103^1 o]^ 

*r 5U4. S103^7ll xfl^l S107^7ll# ¥r Sl^- 
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1020020079637 # ^ <^ >: 20 03/6/3 

"S^S^T £ ^ o^oj - O.^ ^, 7] 

^^-ir °l-§-t!r MJE ^<HH^ 7 )ol^. # 

&&71 nfl^ofl oJj^A] l-ov^^ofl ^SLZW 

^>$!4. £ ofl^A} ^Sj-ofl 7l ol^ ^^ 7l o, 

*H 40mm ^ 60mm °>H^^: <>] -g-^t}. 

tJ-^ ^ t^ofl ^ *V^s]^ ^o] 

^ 7]^^ A]-^ ^ ^ 7>x] ^ ^ 



^714 Q± M. ^o r> oj}^ ol-g.* H ^^J17> nfl, 6^ 

Aj Sj^^^ofl -uV<^ $*Y%JQ ^ ^Aj-^^o] a. 
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1020020079637 <^ >: 2 003/6/3 

[3^*8- l] 

(a) tfl##2f 2 7fl 0)^0} ^ s <3<*.g- ^Ul^ ^Ajofl 

zl3H 31#sKr #31; 

(c) #7l (a) £ (b) #7ll# a>4 ^8*H, *1^4 #71 jffl^ zj-q- 

(d) #71 ## -^H, tfl##o} oljAAj ^cgA^ ^ 7l o] 
*> -2.# *1^ ^5|-# JsL^*Kr ?A^r ^lAS *H=. x)+ ^ ^ 
[^t 1 ^ 2] 

*ll i %H1 5a«H>H, 

#71 ^-8- M(2 ol#) 7 flSl Ufa £ fe o. 7> ^ Hi 

H(G,0,0)=0# o§4p^# o]^-^ Ai (6) oil S^fe- 
MS. *1<^ ^ « 0 ^. 

n=H(G, A-Ao, B-Bq, C-Co, ...)) (6) 

(^ 7 H, tfl##3 x]^ G ^ tfl##2l xl^, A) B, 

C.fe « A-lS. Cf^. M7fl ^ J=L^ ^O^O} jg^. - L5)1 o 1 Aq Bq Cq 
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1020020079637 ^ $J*>: 2003/6/3 

*i S^tr A, B, C. «■ &) 
3] 

X]^ ^ Hj-lg. 

H=CiG(C 2 (A-Ao)-(B-Bo)) (^H, Cl( C2 ^ ^) (7) 
4] 

*11 l ^^H, 

6}3.*£7\} s.^^ (acrylic polymer ) ( ^Bj-ol^i^] #eH(styrene 
polymer), l-e^lli 3] (polyethylene), #slHS.^^l(polypropylene) , -ieHl^Tfl 
^(polyester polymer), #B]o>u];E.7f| (polyamide polymer) SE^ eflig-Tfl # 

£M(polyur ethane polymer)^ ^^-o] *\ ^-g. s^o^ §^j£ x]^ wj-i*] 

13^* 5] 

*)1 1 5a°H, 

^-7] (b) #7fl°} *l^r, 



26-20 



1020020079637 #^ o}*]-: 2003/6/3 

*(M*Hr #7fl, #7) tfl^l-§- o§GH^ 4V7I H€^-7> all 

#^5L *1^3L ^*Kr ^7411- if-HrRr ^ 

M.^ #n . 

6] 

a>71 4] (8)3. S^s]^ ^-4- ^ Ji^ ^ 

^ / (8 ) 
= 2|6/-c/| 

A( 7 )fe tfl>£# <3^£] £3, *]^) 

[3^* 7] 



26-21 



1020020079637 



IS. 1] 



-11 

•14 



£2 7)$i^) 



•13 



■12 



[5L 2] 



COD 



4aS «Ht f *H t<s$ 



[SL 3] 



At tiu %m n$ 



At t D ^ m JL$ 




'S101 



-S103 



'S105 



S107 



26-22 



1020020079637 



^ 2003/6/3 




26-23 




#^ 2003/6/3 



26-24 



1020020079637 



2003/6/3 



[i 7] 



WH Wfr m$ £ 3 3tf 3<iL 3^ 



i 



^•a <j»a| &i <geH s-3 <i°> 



I 



At "J|a^E Eg) Ef ^]A_^ 7 ] 0]*). 2)^^ AjEfl 



-S301 

-S303 

-S305 
-S307 

-S309 
-S311 



(H) 




2 4 6 8 10 12 
(Thickness) (mm) 



26-25 



1020020079637 



^ 2003/6/3 



IS. 9] 




"'M (Pixel Position) 



26-26 



